The solar-powered LED lighting system has been commercialized for a long time. The system usually consists of a DC to DC converter in order to convert the battery voltage into a fixed voltage or current for the LED lighting luminaire. This will cause energy loss and system reliability due to the failure of DC/DC converter. In the present study, we develop a special technique to drive the LED luminaire directly from battery utilizing PWM technique in order to remove the DC/DC converter. However, instantaneous current overdriven can occur easily due to the variation of battery voltage with the state-of-charge of battery.
. The DC/DC converter may solve the problem of the voltage variation but it also increases the system cost and reduce the system reliability due to additional component.
The LED can be driven by PWM driving technique to maintain an average current through LED which is acceptable. The LED bulbs can resist high current stress [5] which means the LED can be driven directly from battery by utilizing PWM technique. The present study focuses on reliability of LED luminaire using direct PWM driving technique.
RELIABILITY TEST DESIGN
The present study first setup a thermal chamber that is heated by two 100W tungsten lamps and uses two on/off controllers to control the chamber temperature to within 40±3 o C. Fig.1 shows the design of the LED reliability test that is driven by the direct PWM technique. A LED luminaire was specially designed for this LED reliability test with four different circuits and each circuit connecting three LED lamps serially. The LEDs were selected from the same product lot in a production line to reduce the variation of the thermal resistance in mass production. All LEDs were soldered on the aluminum PCB. Therefore, each LED on the aluminum PCB has the same junction temperature. Fig.3 shows the installation of a photo sensor (S2387) to measure the intensity of the light from LEDs. 
Thermal chamber
The size of the thermal chamber is 60x90x60 cm made by 3cm thickness styrofoam. The chamber was heated by two 100W tungsten lamps. There are two on/off controllers to control the chamber temperature. Fig.4 shows the design and the test arrangement of the thermal chamber. Two block boards were placed in front of the two 100W tungsten lamps for avoid heating the sensor of the on/off controller directly. Four thermocouples were placed at the same height and 10cm near the wall to measure the temperature distribution of the thermal chamber. Fig.5 shows the test result at four locations. The result shows that the thermal chamber can control the chamber temperature to within 40±3 o C.
PWM Driver and Controller Design
A LED driver is designed to provide 4 kinds of power inputs to LED: It is the most common way to drive the LED. This is the baseline of the LED lifetime.
(b)700mA, Duty-Cycle=50%, PWM-Frequency=100 Hz
In Case (b), the average current equal to 350mA but the current stress through the LED is two times greater then Case (a).
(c)700mA, Duty-Cycle=50%, PWM-Frequency=10K Hz
The average current equal to 350mA but the current through the LED is two times greater then Case (a) condition and the PWM-Frequency is 100 times greater then (b). This test intends to see the effect of frequency and the pulse stress.
(d)1050mA, Duty-Cycle=33%, PWM-Frequency=100 Hz
The average current equals to 350mA but the current through the LED is three times greater then Case (a).
Besides, a controller was designed using microprocessor to control the on/off for the different circuits of LEDs and measure the output of the photo sensor. Fig.6 shows the accumulated total test time so far is more then 7,032 hours and has shown no significant light decay in 4 different circuits. The aluminum PCB temperature shown in Fig.6 remains in 55±3 o C. 
Test results

Conclusion
The solar-powered LED lighting system usually consists of a DC to DC converter in order to convert the battery voltage into a fixed voltage or current for the LED luminaire input. This will cause energy loss and system reliability problem due to the failure of DC/DC converter.
In the present study, we drive the LED luminaire directly from battery utilizing PWM technique to remove the DC/DC converter. However, instantaneous current overdriven can occur easily due to 
